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ABSTRACT

REALIUM: BUILDING THE FUTURE OF
REAL ESTATE ON THE BLOCKCHAIN

Demitri Haddad
Information Systems
Master of Science

This paper discusses the prospective challenges, limitations and opportunities in the real
estate sector for blockchain. It outlines the idea of Realium, a financial technology
application that aims to assist in the purchase, sale, and legal compliance of real estate
assets. For more information see docs.realium.io
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Section 1: Background

1.1.1 The Problem
The global financial market is composed of fragmented markets due to regulatory and
geographical differences. Until now, there has been no easy way to buy and sell real
estate assets in a legally compliant way. In fact, there is over 300 trillion dollars of real
estate assets worldwide1, yet there is no unified global marketplace for them. What if we
could reimagine a real estate markets as a unified global network where buying and
selling assets were as easy as executing a trade on the stock market? What if exchanging
real estate was unified so one could trade different types of properties all on the same
global platform? While technologies have come out to advance trading technologies,
none of these have been applied to real estate. Advances in open source and decentralized
technologies have rendered data easy to create, record, and transmit. In the real estate
sector, however, property, listing, and transaction data is still tightly controlled by
centralized organizations, poorly maintained and updated, and thoroughly fragmented in
siloed applications.
This results in exorbitant transaction and listing fees for agents and firms, as well
as complete loss of control over their own data within the fragmented global real estate
industry ecosystem. Real estate transactions suffer from bottlenecks and inefficiencies,
primarily stemming from the absence of standards for connecting and exchanging data.
These inefficiencies continue on down to the funding layer, where money sits tied up in a

1

A World Awash in Money: Capital Trends Through 2020
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property earning little to no return. Thus, an entire asset class exists with no ability to
efficiently transact from listing to settlement.
1.1.2 Technology Today
Until recently, blockchain was known more as the technology powering Bitcoin, which
was designed as a peer-to-peer cash system. As blockchain technology advanced, smart
contracts were created to enable transactions to be executed based on a set of conditions,
meaning third-party requirements could be programmed right into the contract. This
feature would allow for real estate operations like the purchase, sale, financing, leasing,
and management to be automated, compliant, and execute seamlessly on a blockchain.
While advances in blockchain have led to the development of new cryptocurrencies and
technologies, the real estate industry has remained largely untouched by technology.
While technology companies like Zillow and RedFin have made data that was previously
shadowed by the Multiple Listing Service (MLS) more accessible, there has not been any
significant improvements in the purchasing and selling process of real estate. In fact, the
process of conveyance (or transfer of ownership from one party to another) remains
largely unchanged in the last 50 years.
1.1.3 My Research
My research began in 2018 when I first began to research purchasing a rental property.
College seemed like the perfect opportunity to invest in real estate due to the ever
increasing pool of renters (which would guarantee stable and secure income) and the
ability to turn almost any home into an investment opportunity (as individual rooms
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could be rented out to roommates). I set out to find a home close to the university and
after about a year of looking found one with a strong investment potential. I thought the
hard part would be finding a home, but the headache was far from over. I soon realized
that the real work started in the closing process. The home was inspected, it's value was
reassigned by the bank, my complete financial history was examined, and somehow this
whole process seemed as if it would all crumble unless each deadline was met
immediately. At the end of the process, I couldn't even tell you the names of everyone
who was "involved" in the transaction. I couldn't wrap my head around why so many
people were getting paid from this transaction and what value they actually added. I just
knew investing in real estate could be easier.
I saw a flaw in the real estate transaction process. It was paper driven, slow to
execute, and involved too many parties to count. I began to see the parallels between this
system and the stock market. Real estate, in a way, was a lot like companies that traded
on the public markets. They ranged in size, returns, stability, location, age, and many
other attributes. Years ago, stock traders flooded the floors of the stock exchanges with
phones in hand and sending off paper notes for purchase orders. In real estate we still see
that same in-person, slow, paper-driven process with an agent walking a buyer through an
investment opportunity, hoping to close a deal. As time went on, the technology for
trading stocks got better, and I mean a lot better. Big banks began to pull brokers away
from the stock exchanges as retail investors like you and me began to take more control
of the process. Instead of buying and selling stocks through a broker, or even paying for
the transaction fee, we are now opening Robinhood and buying anything we want. Instant
transactions and no fees to buy and sell. Blockchain aims to completely change how real
xii

estate is transacted. It doesn't just make the process more efficient, it turns it into a whole
different game.
That's the vision I have to real estate. Real estate will change from a manual, slow
process, to an exchange like investment process like we see in the stock market. That's
where this paper beings. This paper describes Realium, which is a financial technology
application that aims to assist in the purchase, sale, and legal compliance of real estate
assets. Realium is a play on the words "Real Estate" and "Ethereum", which is the
blockchain technology that makes this idea possible. In this paper I will discuss a new
alternative to for sale by owner, a new type of real estate marketplace, and a new way to
crowdfund larger transactions. This paper will go into the details behind blockchain
technology, the intricacies of the conveyance process, and finally the creation of a
marketplace.
1.1.4 Research Questions
•

How could blockchain technology be implemented to improve real estate
transactions?

•

Is the blockchain sophisticated enough to replace the current system?

•

Could a legally compliant marketplace be designed to transact real estate?

1.2 Blockchain Explained
The term blockchain was first used in 1991. A research team created a tool for digitally
timestamping documents so that the data could not be altered. Before we can understand
the further complexities of blockchain or bitcoin, we must first understand how databases
xiii

work. A database is a collection of information stored in a computer. Data in databases
are often stored and used in table format which allows for easy search and filtering. In a
similar sense, spreadsheets are designed to handle limited amounts of information in a
more "visual" environment. A database is designed to store a larger amount of data,
which can be accessed and manipulated by many people at once. Utilizing large
databases requires that data be stored on computers that are powerful enough to handle
the ever-increasing scale of information. By linking multiple computers together, we can
have the computational power and storage capacity necessary for many users to access
the database simultaneously.
The primary difference between a database and a blockchain is the way the data is
structured in the database. A blockchain records information into groups, or blocks.
Blocks have certain storage capacities, and when filled, are chained onto the previously
filled block. Essentially this is creating a chain of ever-increasing blocks. A database
structures its data in tables, whereas a blockchain chains together data blocks. This would
allow every blockchain to be a database but would not allow every database to be a
blockchain. Due to its decentralized nature, this system inherently makes an irreversible
timeline. Once a block is filled, it is set in stone, making it part of the timeline that can
never be changed. Each block of the chain is dated and time stamped with an exact time.
This storage capability allows for increased security as a real time ledger is always kept
and maintained on the blockchain. Consensus is the process by which that transaction
gets added to the blockchain.
In formal terms, consensus is how a series of independent voters come to an
agreement on a particular decision, ensuring that the network has a synchronized view on
xiv

the data. Without consensus there is no way to ensure that the state that is believed by one
participant is shared by the rest of the participants. A centralized system, like a database
holding all driver's licenses in a country, is maintained and updated by a central
administrator. The task of updating names of people who have qualified for licenses is
performed by a central authority who remains the only authority on the record. A
blockchain system, on the other hand, needs to operate without any single authority on a
global scale. In such a dynamically changing status of the blockchain, these publicly
shared ledgers need an efficient, fair, real-time, functional, reliable, and secure
mechanism to ensure that all the transactions occurring on the network are genuine and
all participants agree on a consensus on the status of the ledger. (Cryptocurrency
Consensus Mechanisms, July 29, 2020)
There are different types of consensus algorithm, each with their own set of
advantages and disadvantages:
•

Proof of Work (POW) is a consensus algorithm used by cryptocurrencies like
Bitcoin and Litecoin. It is up to the "miner" to prove that the work they have done
and submitted satisfies the requirements to add new transactions to the
blockchain. This process is known as mining. Yet still, this consensus mechanism
requires high energy consumption and outdated processing time.

•

The Proof of Stake (POS) algorithm is an alternative consensus algorithm with
low-energy consumption, and low-cost compared to POW. The process involves
the distribution of the maintenance of the public ledger to a participant node in
proportion to the total amount of virtual currency held by that node. Those
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participating in this process are known as validators. Instead of mining new
blocks to add to the chain, the validators "mint/forge" blocks to be added.
•

Proof of Capacity (POC) consensus algorithm allows sharing of block space of
the contributing nodes on the blockchain. The amount of memory and hard disk
space a node has grants it more rights to secure the Bitcoin network.

The application of blockchain as a technology is further expanded through the use of
smart contracts. A smart contract is a computer code that can be integrated into a
blockchain to create, verify, or negotiate a contract agreement. Smart contracts operate
under the terms specified by their users. When all criteria for the agreement are met, the
commitment is irrevocably carried out. One example of how a smart contract could be
executed is in the stock market. With transaction executed on the stock market, there are
numerous handoffs between multiple players that often go unseen. We don't think twice
about the buyer's broker, seller's broker, the clearinghouse, or the transfer agent when
making a purchase order. Smart contracts aim at solving the complex handoffs to
multiple parties by ensuring the block only gets added to the chain if the specified criteria
is met.
“Smart contracts can take over the onerous administrative task of managing
approvals between participants, calculating trade settlement amounts and then
transferring the funds automatically once the transaction embedded within the
smart contract has been verified and approved.”2

2

Fintech Network, Smart Contracts — From Ethereum to Potential Banking Use Cases
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1.3 Tokenization Explained
Tokenization is the "digitization" of an asset to represent that ownership on the
blockchain. By enabling an asset to be represented by a token on a blockchain, the asset
can reap all the benefits of having a token (i.e. be traded like a security), but still retain
the original value of the asset. In this use case, tokenization would be digitizing the
ownership of real estate assets like single-family homes, corporate office buildings,
multifamily, industrial warehouses, etc. By representing the ownership of a real estate
asset on the blockchain, we are, in a sense, converting this fixed asset to act more like a
security. This enables additional technical features within the asset such as
fractionalization, transparent ownership history, and immutable ownership record while
also maintaining the same legal constructs as traditional securities. These tokenized
securities are subject to Federal laws that govern security.

FIGURE 1.1: Asset Types
Some of the benefits of tokenization include:
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•

Fractionalization: With a tokenized security, the ownership of the asset can now
be split up between several parties. This creates a lower barrier to entry for real
estate, which traditionally requires a large amount of capital up front and
introduces the possibility of higher liquidity.

•

Improved transparency: Transparency refers to how accessible real estate
information is to obtain. With tokenizing an asset the information regarding that
asset (the data currently held by private databases like the MLS) will be publicly
available.

•

Enhanced discovery: With the digital asset now having the ability to be listed on
a secondary marketplace, the asset can potentially reach a larger pool of potential
investors and even expand to the global market.

•

Automated Processing: Rights, restrictions, and data associated with the
underlying property can now be programmed right into the blockchain-enabled
system.
While tokenization provides many advantages, there are also some limitations that

need to be considered with tokenization. Liquidity is only increased in this situation if
there's sufficient demand in the market. Tokenization introduces the possibility of
splitting the asset into smaller (fractionalized) shares and also automates the ability to
transfer ownership. However, if there's no demand in the market to purchase these shares,
the asset still remains illiquid. So, while we can engineer a new asset that isn't impacted
by the same limitations as traditional real estate, there needs to be enough participants in
the market to reap the benefits of tokenization. Transparency also has its advantages and
disadvantages. While making property information public lowers the need for some of
xviii

the research and insurance costs associated with real estate, it also makes competitors
portfolios more visible to the public. Furthermore, it's hard to say what kind of trading
volume tokenized real estate would experience, volatility is largely unknown until
adoption from traditional investors is achieved. Real estate will continue to struggle with
the hurdles of regulation and trust until blockchain becomes a more widely accepted
technology.

1.4 Avalanche Explained
Avalanche is an open-source platform for launching highly decentralized applications,
new financial primitives, and new interoperable blockchains. Blockchain poses a huge
potential as a better data storage solution, however, adoption has not been widespread
due to limiting factors in decentralization, scalability, and security (these factors are
known as the blockchain trilemma3). Blockchain applications begin to struggle with
decentralization as the new services that aim to transfer the data away from a centralized
authority, end up needing to monitor the application and become the centralized
authority. In the scope of this use case, this means that all real estate would be able to be
listed on this platform. To determine true decentralization, there couldn't be an authority
that could prevent the listing of an asset. Secondly, many blockchain applications suffer
from scalability due to their almost decade old consensus protocols and high network
traffic that drive up the cost of transaction execution. Lastly, blockchain applications
need to be built to defend themselves from attacks, bugs, and other unforeseen issues.
Security becomes an increased concern as once these applications are launched, it's not as
easy to make changes and release them again.

3
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In the end, not all blockchain technologies are created equal. Each blockchain
technology is governed by its own economics that were determined by the technologies
used in development. In fact, even though bitcoin is pitched as an alternative to a peer-topeer cash system, it would not be able to handle the transaction volume that VISA
handles. While Ethereum is the most popular platform on which people create
decentralized applications (More than 3,000 decentralized projects currently run on the
Ethereum blockchain4) the high costs to execute transactions and the slow transaction
finality would not make it suitable for the marketplace we are designing. When
determining a better solution, we compared different blockchain technologies based on
the following characteristics:
•

Transaction Throughput: The number of transactions per second a database is
able to perform.

•

Transaction Finality: Finality refers to a transaction being considered ‘final’ and
it cannot be unwound. It is crucial that any transfer of payment or transfer of
ownership of an asset has finality and is binding on both parties.

•

Energy Efficiency: Refers to the computational energy required to validate the
blockchain network. Recently Bitcoin has been reported to consume more
electricity than Argentina5 to power the network.

•

Number of Validators: The number of validators on a network are the number of
users working to verify the transactions to determine whether they are legitimate
and accurate.

4
5

https://www.coindesk.com/which-crypto-dapps-are-on-ethereum
https://cbeci.org/cbeci/comparisons/
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•

Sybil Protection: In Proof of Stake, the authenticity of the public ledger is
distributed to a participant node in proportion to the total amount of virtual
currency held by that node.

•

Safety threshold: The percent of network control needed in order to perform a
malicious attack on the blockchain.

FIGURE 1.2: Performance of Blockchain Technologies

In 2018 a new family of consensus protocols was released by an anonymous entity by the
name of team rocket. The document outlined a new family of protocols called Avalanche.
The avalanche protocols claimed to combine the benefits of "Nakamoto consensus"
(robustness, scale, and decentralization) and "Classical consensus" (speed, quick finality,
and energy efficiency) to form a revolutionary consensus engine. And as seen in the
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above graphic solve many of the challenges that other cryptocurrencies were facing
through their novel technologies.

FIGURE 1.3: Differences in Consensus Protocols
These protocols led for the creation of the Avalanche network. The Avalanche network
consists of multiple blockchains, and uses a novel Proof of Stake consensus mechanism
to achieve high throughput, estimated to reach over 4,500 transactions per second. This
network enables millions of participants to validate while processing thousands of
transactions per second down to sub second finalization times.
Under the Avalanche model, each chain is a separate instance of a virtual
machine, with support for multiple custom virtual machines, allowing chains to have use
case-specific functionality. Each of these virtual machines is deployed on a custom
blockchain network called a subnet6, which is comprised of "a dynamic set of validators
working together to achieve consensus on the state of a set of blockchains" - in other

6

https://www.avalabs.org/why-avalanche
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words, each subnet has its own set of incentive mechanisms to ensure validators stay
honest. It enables millions of participants to validate while processing thousands of
transactions per second down to sub second finalization times. Avalanche pairs this
engine with an architecture that can fit the custom needs of unique financial products and
decentralized applications. This customized ability is achieved through subnetworks
enabling anyone to launch their own tailor-made network with custom virtual machines.
An asset issuer on avalanche has the flexibility to digitize any asset starting with
determining the features such as privacy enable transactions, permission or
permissionless transactions, and smart contracts to help design custom compliance
conditions. Avalanche is fast, flexible, and secure with a custom plug-and-play
infrastructure that is built to serve the needs of decentralized applications asset issuers
and financial marketplaces.

Section 2: Advantages and Disadvantages

2.1 Real Estate’s Limitations
2.1.1 Current Pain Points
i.

Inefficient property search process

ii.

High title insurance costs to transfer property ownership

iii.

Slow, expensive, and difficult cross-border transactions

iv.

Limited ability to create fractional ownership
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v.

Absence of real time data.

vi.

High Capital Requirements

2.1.2 Inefficient Property Search Process
While each property goes through the same process from listing to closing, it doesn't
seem to make sense that the data where these properties are stored is locked into different
databases. We have all come to know and love applications like Zillow and RedFin that
give us a preview into the Multiple Listing Service (MLS) database. Unfortunately, these
platforms usually lack up to date information that can be found in the MLS database. The
MLS serves as a gatekeeper of information to help facilitate the advertisement of
properties to the correct areas. Established in the 1800s as a way to share information
about properties, the MLS has turned into more than 800 private databases of that are
only available to paying real estate professionals. For the end user this means that the
realtors have hold the data and lock it down.
2.1.3 High Title Insurance Costs
During the conveyance process, a title insurance company is often brought in to perform
research on the background of a property. According to American Land Title
Association7, in nearly all real estate transactions there is at least one title defect that must
be corrected before transferring the title. Additionally, in 25% of transactions, title
professionals need to take extraordinary action to fix title defects that could impact the
buyers’ ownership. As a result, property owners often incur high legal fees proving
ownership. In 2018, it was estimated that nearly $1 billion was spent on title fraud

7
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xxiv

resolutions8. To compensate for the inherently flawed title process, buyers often taken out
title insurance for purchase and sale transactions, which adds to the property purchase
cost. The insurance provided aims at covering the cost of resolving the any of these
problems if they are discovered in the research process.
2.1.4 Slow, Expensive, Difficult Cross-border Transactions
Due to lack of unified laws governing international real estate transactions across borders
and other factors, investment in real estate across borders get increasing complicated. The
most common of hurdles impeding effective cross-border real estate transactions are
language barrier, cultural variation, taxation, lack of knowledge of the current real estate
laws of the foreign country and absence of unclear familiarity with the foreign country.
Sometimes these transactions require the incorporation of local companies or for tax
reasons, a company in a third jurisdiction, and multiple agreements among several parties
in multiple jurisdictions.
2.1.5 Limited Ability to Create Fractional Ownership
Real estate in its current form does not allow for the fractional ownership at scale.
Fractional ownership implies that the ownership of the asset is split among individual
shareholders who own the usage rights, income sharing, and priority access to the
property. The fractional owners share the deed of the property, not necessarily the time
that you can use in the property. Fractional ownerships most commonly seen in vacation
rentals and real estate projects that require investor capital. While some companies
participate in a real estate syndicate that allows them to raise money for new ventures,

8
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they are unable to vastly split ownership due to regulations and the high cost of legal
work to add people as limited partners.
2.1.6 Absence of Real Time Data
Real time data is an overlooked metric that has the ability to simplify the real estate
process significantly. Real estate is currently traded on a private market and therefore the
value of an asset is only assessed on an "as needed" basis. There is no current public
marketplace that would require the need for a constant price discovery. This lack of
transparency led to the development of tools like Zillow's Zestimate9 being used to
determine a home's value. Though the formula contains complex data and machine
learning to determine an accurate representation of the home, it's unfortunately not a
reliable metric when it comes to predicting what the value of the home is. The Zestimate
is not an appraisal and it should be used as a starting point. We encourage buyers, sellers
and homeowners to supplement the Zestimate with other research such as visiting the
home, getting a professional appraisal of the home, or requesting a comparative market
analysis (CMA) from a real estate agent.
2.1.7 Large Capital Requirements
Transactions are often slowed when a significant pooling of capital (usually in the forms
of debt and equity) is required. This is part of the reason why approval for financing a
home takes so long. Banks do extensive checks on credit history and income verification
to determine if they're making a safe investment. Even once the credit and income
verifications are passed, a property classified as non-owner occupied requires a down

9

https://www.zillow.com/z/zestimate/
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payment of 25%-30% of the purchase price. With the median existing-home price for all
housing types at $309,90010 in January 2021, up 14.1% percent from a year ago. As real
estate deals increase in size, and friends and family capital are not sufficient enough,
private funds need to be raised from investors. The SEC has special regulations11 on the
pooling of capital found in Rule 506(b) and Rule 506(c) under Reg D for which funds can
only be raised by accredited investors (someone with at least $1M in net worth, or at least
$200,000 in income ($300,000 with their spouse) for the last two years.). Larger real
estate deals require much deeper pockets, pricing retail consumers out of investing in real
estate.

2.2 Blockchain Advantages
2.2.1 Potential Advantages
i.

Better accountability and financial disclosures

ii.

Faster and cheaper transactions

iii.

Cross-border simplification

iv.

Higher liquidity

v.

Smart contracts

vi.

Trading and fractional ownership

2.2.2 Better Accountability and Financial Disclosures:
Due the nature of the distributed ledger of the blockchain, all data on the chain will be
immutable. Regulatory compliance is usually documented by separate entities that do not
10
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talk to each other. Providing a tamper-proof history means that all parties will be held
accountable and the chain history of the property can serve as a measure of
accountability. Furthermore, blockchain opens up the ability for real-time cap table
management with automatic distributions. By keeping a chain history, all shareholders
and their associated stakes of each property could easily be seen. Not only does this
provide a more immediate view into the ownership of the property, it also has the added
benefit of being able to update quickly. While ownership of stocks take several days to
process (known as the T+2) 12, blockchain transactions settle in a matter of minutes.
2.2.3 Faster and Cheaper Transactions
In both large and small real estate transactions third-parties drive up the cost associated
with the due diligence process. Whether this is with the buyer financing a home and the
lender needs to do extensive due diligence. Or if it’s a commercial transaction requires
extensive financial and legal hurdles to be crossed. Blockchain transactions settle in a
matter of minutes, making waiting 30-45 days to close on real estate a long forgotten
timeframe. Because blockchain operate 24/7 365 days a year, there is also no waiting
time on the banks to process information, money to settle, or worrying about conflicting
time zones. Not only are transactions sped up, but smart contracts can be used to execute
the same due diligence process followed in real estate. The added benefit of smart
contracts is the programmable code can be used for each transaction and does not take a
6% cut like realtors do to execute the transaction. The costs of transactions are rather

12

https://www.sec.gov/news/press-release/2017-68-0
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insignificant with Avalanche's fees13 costing between 0-0.01 AVAX (See current AVAX
price14 for details in USD).
2.2.4 Cross-Border Simplification
Diversification of securities is as easy as selecting a number of companies that operate in
different fields. Diversification of real estate is much harder to achieve. Many investors
end up picking a specific area to invest because they know the rental rates, have easy
access to the properties, and do not incur significantly more management costs if the
properties are close together. However, having all your real estate in one area does not
help reduce risk. Purchasing real estate out of state (and out of country) is notoriously
difficult, especially for small investors. Blockchain can help bring a transparent approach
to cross border transactions by creating records that cannot be altered, copied, erased, or
forged15 . Smart contracts can be designed for the specific regulation of each region, all
of which can operate and trade on a decentralized exchange. This opens up the possibility
for investors to diversify while not complicating their investment portfolios.
2.2.5 Higher Liquidity
Most private markets are relatively illiquid16. Liquidity refers to the "cost to trade" and is
measured by a bid-ask spread and price impact from trade. In the use case of blockchain
liquidity is theoretically increased because users will be trading smaller amounts of real
estate and because the transactions can be executed much quicker. While larger real

13

https://docs.avax.network/learn/platform-overview/transaction-fees
https://coinmarketcap.com/currencies/avalanche/
15
Garcia-Teruel, Rosa M. "Legal challenges and opportunities of blockchain technology in the real estate
sector." Journal of Property, Planning and Environmental Law (2020).
16
https://hackernoon.com/the-security-token-thesis-4c5904761063
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estate investments often require a several year holding period, a blockchain application
and provide the ability to immediate sell an interest in an asset. A further benefit of
liquidity comes down to what is being tokenized. Both debt and equity can be tokenized,
allowing the ability to lock in capital without locking in investors. With increased trading
activity of fractional ownership, price discovery will be enhanced and markets will
become more efficient for assets that have historically traded infrequently due to high
unit costs. Therefore, an increase in liquidity also means an increase in value.
2.2.6 Smart Contracts
Smart contracts are the digital determinations of a traditional real-estate contract as lines
of software code that self-execute and self-enforce. They are what significantly expands
the ability of blockchain technologies. Some of the processes that can be programmed
into smart contracts include: the ability to transfer funds between bank accounts, transfer
property titles and track changes, and record debts. A smart contract can theoretically be
turned into a traditional legal contract at any time. By providing a programmable contract
that executes upon the completion of certain conditions, smart contract remove the need
for third-parties taking a cut of each real estate deal. Smart contracts can take over the
onerous administrative task of managing approvals between participants, calculating
trade settlement amounts and then transferring the funds automatically once the
transaction embedded within the smart contract has been verified and approved.17
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2.2.7 Trading and Fractional Ownership
Tokenization provides all the benefits of real estate plus the added liquidity benefits of
securities, ultimately adding more flexibility and cost efficiency to investors. Because
tokenization provides the ability to create fractional ownership at scale, retail investors
are able to invest into smaller portions of a real estate deal. Fractional ownership is
nothing new in the world of real estate, but adding the ability to immediately change out
those owners based on a single blockchain transaction is completely novel. For example,
if an investor wants to purchase in a commercial office space in San Francisco, their only
option is to raise capital privately through accredited investors. They will likely be locked
into a several year holding period before they can sell their shares. There's little trading
potential with the current model. With a blockchain application, the commercial building
can be tokenized, ownership can be split up into shares, and users and buy and sell the
shares of a single high value asset. Ownership can be quickly changed out and sold to
new investors as the asset continues to appreciate.

2.3 Blockchain Disadvantages
2.3.1 Potential Disadvantages
i.

Gaining user trust

ii.

Defining tokens

iii.

Technology cost

iv.

Speed efficiency

v.

Illegal Activity

vi.

Regulation
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2.3.2 Gaining User Trust
Consumers are still warming up to the idea of blockchain. There's an element of trust that
decade old technologies like bitcoin are still trying to earn. I think trust needs to happen
from two important users. First, trust needs to happen from a government standpoint.
Slowly, we have began to see organizations like the SEC release updates to their
requirements regarding digital assets18. However, this acceptance needs to follow through
to the state level. One example of this was a small county in Wyoming, that has
implemented blockchain as part of their land registry19. The second user is the retail
investor. Many blockchain applications that offer incredible services are too confusing
for regular users. People aren't sure about tokenization, cryptocurrencies, hashes, nodes,
sharding, etc. Too many blockchain applications are built to only be used by those
heavily involved in the blockchain space. As blockchain becomes more widely adopted
by governments and retail investors, it will be a powerful tool in the development of new
technologies.
2.3.2 Defining Tokens
One of the main advantages of security tokens is the fact that they can be programmed.
This means that smart contracts can be constructed to meet the legal needs of compliance
and that security can we programmed into the architecture of the token. However, this
also means that these tokens cannot be changed. If there are security flaws within the
tokens, or if sufficient testing is not done prior to the release of the tokens, vulnerabilities
in the application could be exploited by malicious attackers. In the planning on a

18
19
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blockchain application, security needs to be one of the top priorities considered20. This
requires sufficient testing and security audits before launch to determine that the
application is producing a token that will be an asset, not a liability of risk.
2.3.3 Cost to Operate
Although blockchain has the potential to save users money, the technology is expensive
to deploy. In blockchain applications, the transactions are validated by an independent
network on miners or validators. These independent entities compete for small crypto
rewards as they validate the transactions added to a blockchain. The cost of operating
these mining machines has been adding up quickly. Bitcoin, for example, consumes a lot
of computer power because it is based on proof of work. Meaning that the entire node
needs to be verified requiring significant computational power. The mining of Bitcoin
consumes the same energy as the entire country of Argentina21. Avalanche provides a less
computational intensive consensus through their novel proof of stake, making mining not
as costly. However, the increase in demand for cryptocurrency mining to validate
transactions has caused a significant increase in electricity consumption.
2.3.4 Transaction Frequency
Transaction frequency refers to the number of transactions per second an application is
able to perform. In the use case of blockchain, this specifically refers to when a
transaction is considered ‘final’ and cannot be undone. Much thought has been put into
the potential application of blockchain technologies. However, many of these

20
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21
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technologies end up falling short of their uses cases because of their inability to operate at
scale. Bitcoin is an ideal case study for the shortcomings of blockchain technology.
Bitcoin's "Proof of Work" system for adding new blocks takes about ten minutes. Other
cryptocurrencies, including Ethereum, still fall short of bitcoin, because they are limited
by their blockchain infrastructure. With legacy brands like Visa able to process 24,000
transaction per second, it seems unlikely that blockchain will be able to operate at the
same transactional frequency.
2.3.5 Illegal Activity
While confidentiality on the blockchain network guarantees safety and preserves privacy,
it also provides a pathway for illegal activity. The most famous use of blockchain is still
for nefarious purposes such as Silk Road22, which is an online “dark web” drug
marketplace. The anonymity provided by this technology is both an advantage and a
detriment. This connotation of blockchain associated with illegal activity also reduces
user trust. Many have argued that the benefits of using cryptocurrency outweigh its
negative uses, especially when most illegal activity and money laundering is still
accomplished through untraceable cash.
2.3.6 Regulation
Regulations vary based on attributes such as asset type, investor type, buying jurisdiction,
and selling jurisdiction. Each of these dimensions has numerous legal requirements and
an overarching regulatory body to oversee them all. Many in the crypto space perceive
regulators as a looming threat. In the event that Bitcoin's decentralized network grows
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more difficult and near impossible to end, governments could theoretically make it illegal
to own cryptocurrencies and participate in their networks. Over time this concern has
dissipated over large technology corporations like PayPal and Square23 allowing the use
of cryptocurrencies on their platforms. While technology develops and evolves very
quickly over time, regulation does not.

Section 3: Platform Overview

3.1 Marketplace
The marketplace is for all users to search through property listings. The marketplace
features three types of properties, described below. Each property type has its own unique
smart contract because of the specific conveyance conditions associated with that asset.
The foundation of this marketplace will be built off of new ways to purchase homes.
Now, home buyers will be able to purchase fractional shares of a home, opening the door
for further financial diversification and a better debt to equity ratio for investors.
3.1.1 Property Types
Properties are categorized into residential, commercial, and investment opportunities.
Residential properties focus on single family, multifamily, condo, etc. Commercial
properties that are used exclusively for business-related purposes or to provide a
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workspace rather than as a living space. Examples of commercial properties include
office space, industrial space, retail space. The third property type on the platform is an
investment property. Investment properties are presented by real estate investment or
development groups who are trying to pool capital to make a larger purchase. Investment
opportunities can range from residential to commercial properties, but the group
representing the deal does not own the property.

FIGURE 3.1: Realium’s Property Types

3.1.2 Property Listings
Each property listed on the platform will include details related to the individual property
and to the investment. Some of the initial metrics include, the funding amount, some
basic details on the projected returns of the property, and the share price of the property.
Users will be able to see detailed pictures of the property before any investment is made.
While pictures don't do justice compared to visiting a property, sellers will also have the
ability to upload documents associated with the property. Whether that's evidence of
maintenance and repairs or even an offering memorandum.
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FIGURE 3.2: Realium’s Property Listing

3.1.3 Chain History
Each asset represented in the application will be tied to the blockchain. The blockchain
mainly serves as a behind the scenes service that provides additional functionality to the
application. Because the blockchain holds an immutable ledger of the transaction history,
we will be able to display a comprehensive chain history with everything associated with
the asset. Like the stock market, we imagine a chain history including calls to buy and
sell shares of real estate.
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FIGURE 3.3: Chain History of A Property

3.2 Platform Tokenization
3.2.1 Deal Structuring
As described earlier, tokenization is the process of representing the ownership of an asset.
In the use case of this platform we are outlining how that tokenization will be structured
to meet the legal framework provided by the SEC for "Digital Assets"24. There are some
cases where part of an existing deal can be tokenized to offer more liquidity to the capital
stack. Below is an example of an investment type deal where tokenization is used as a
portion of the stack. Similarly, people would be able to tokenize a portion of the equity in
their home (i.e. instead of taking out a home equity line of credit, that amount can be
sold).

24
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FIGURE 3.4: Tokenization and the Capital Stack

3.2.2 Property type
Determine the specific property type or properties that will be added to the blockchain.
Each property added to the platform is unique and therefore the the offering depends on
factors such as jurisdiction, asset type, capital needed, and what types of investors can
participate in the deal.
•

Commercial: Property that is used exclusively for business-related purposes or to
provide a workspace rather than as a living space, which would instead constitute
residential real estate.

•

Multi-family: A residential dwelling where multiple housing units are contained
within one building or several buildings within a complex.

•

Single family home: A structure maintained and used as a single dwelling unit.
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3.2.3 Investor Types
Determine what types of users will be able to participate in the deal. This also includes
doing the proper user verifications to KYC or Know Your Customer. This ensures that
the platform verifies user identity, suitability, and asks associated with participating in the
platform.
•

Retail Investors: A retail investor, also known as an individual investor, is a nonprofessional investor who buys and sells securities or funds. Retail investors
execute their trades through traditional or online brokerage firms or other types of
investment accounts.

•

Accredited Investors: An individual with a net worth of at least $1,000,000,
excluding the value of one's primary residence, or have income at least $200,000
each year for the last two years (or $300,000 combined income if married) and
have the expectation to make the same amount.

•

Qualified Institutional Buyers: The qualified institutional buyer designation is
often conferred upon entities comprised of sophisticated investors25. Essentially
these individuals or entities, due to their experience, assets under management26
(AUM), and/or net worth, are considered not to require the type of regulatory
oversight when purchasing securities that unsophisticated, regular investors often
need.
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3.2.4 Legal and Shareholder Rights:
Determine the legal factors associated with pooling capital for the asset. These fine print
elements vary from deal to deal.
•

Property location: Include any prospectus requirements related to regional
regulations.

•

Asset price: Set the price of the asset and the number of tokens that will be
issued.

•

Voting rights: Determine if owners will have voting rights for the property's
management. Similar to how ownership of a stock also comes with voting rights.

•

Cap Table Management: Once investors make the purchase, they will receive
the digitized securities, and in real time you can manage the raise and view the
cap table.

FIGURE 3.5: Capital Stack of Property Types

Sectoin 4: Competitor Analysis
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4.1 RealT
RealToken is a system for tokenizing property in the United States, that retains all legal
rights and protections provided by traditional ownership of real estate27. This system is
structured around RealToken LLC (“RealToken LLC” or “ReatT”), a Delaware series
limited liability company (“LLC”). Ownership of the Series is tokenized to unique ERC20 tokens (“RealTokens”) on the Ethereum blockchain, each of which represents an
equity ownership interest in one of the independent series of the RealToken LLC and,
thus, in the real estate property owned by the Series.

FIGURE 4.1: RealT’s Platform Overview
Through the services of an LLC and Series manager, or Managing Member, and a
property management company, the LLC and each of the Series of the LLC can be
maintained with little-to-no engagement from any token holding individuals, while the
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individuals themselves retain full legal rights to the property held by the series. Through
the use of Ethereum’s IPFS (Interplanetary File System), which RealT expects to
implement in the future, all necessary documents that prove ownership of the real estate
by token holders can be accessible at any time, by anyone, from anywhere

4.2 RealtyBits
RealtyBits Platform ("RealtyBits") is the first full-featured marketplace app for digitized
private offerings. It was created by a team with deep technical and finance experience
and showcases a wide selection of assets: residential and commercial properties, funds,
fixed income securities, equities, and more. The main goal of the platform is to make
realty ownership simple and global.

FIGURE 4.2: RealtyBits Platform Graphic
RealtyBits uses a hybrid platform of off-chain systems and on chain blockchain protocols
to allow users buy into private real estate offerings and provides services to do
transaction confirmations, payment processing, compliance by verifying the asset and the
xliii

investors participating. Furthermore, investors can manage the asset with transparent
reporting, run distributions, capital calls, and valuation updates. The platform does not
offer residential offerings due to complexities of county registrars as the true verifiers of
ownership. The platform does not use a token, just the service of blockchain to put it on
the chain to make it more visible and compliant.

4.3 Reinno
Reinno is a financial technology company offering a new solution for lending and real
estate tokenization with a focus on providing liquidity. Their services cover the
technology, corporate structure, legal compliance and marketability of tokenized real
estate assets.

FIGURE 4.3: Reinno’s Tokenization Process
Reinno provides a marketplace for property owners to list their token offerings with
extensive information about the underlying property, including financials. Reinno
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includes all technical and administrative aspects of the offerings such as Transfer Agent
services, Capital Table recording, KYC & AML, Escrow services, etc.

4.4 Blockimmo
Blockimmo is a marketplace of tokenized real estate based on the Swiss Land Registry
process28. Due to the unique regulations of Switzerland and openness to blockchain
technology, blockimmo was able to fund a few successful properties on their platform.
Blockimmo implemented the use of ERC-20, which is Ethereum's fungible token to
represent their tokenized assets.

FIGURE 4.4: Blockimmo’s Seller Process Flow
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While their seller process flow is very similar to Realium, their platform is specifically
built to meet the needs of the swiss land registry and cadastral surveying process.
Furthermore, their use of crowdsale prevents investors from reaping partial rewards if the
target price is not met within the funding period. Blockimmo provides some very
impressive and well thought out early technologies, but for an unknown reason there
doesn't seem to be any activity on the platform since early 2019.

Section 5: Conclusion

While this paper isn't the first nor the last that will discuss how blockchain will change
real estate, I do think it provides some unique perspectives on this topic. The more I've
researched this, the more I've learned of other companies who are also shipping similar
products. There are a couple of key developments I believe that play an advantage to
Realium's success:
1. We are building on a platform that is only months old. Avalanche is an extremely
exciting technology that solves many of the scalability, security, and
centralization problems experienced by other blockchain applications that were
built years before.
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2. We are starting to see large institutional support29 of blockchain and crypto. With
some companies betting that Bitcoin will serve as a hedge against the USD,
blockchain is no longer just a buzzword, it's now a serious technology with
billions of dollars of funding.
3. The SEC modernized the definition for accredited investors30 to account for
"professional knowledge, experience or certifications in addition to the existing
tests for income or net worth." Meaning retail investors with sufficient blockchain
knowledge could participate in larger deals.
I envision a faster, cheaper, and more frequent home buying experience as part of a more
touchless future. I don't think people should be burdened with how complicated the home
purchasing process is. I see a future where homes are much more like companies traded
on the stock market. Do people really need to know how Robinhood places orders and
calls? Are they really concerned with the technological legitimacy of the app? The more
I've thought about this question, the more I've realized that the genius of what Robinhood
did was creating a better buying and selling experience for normal investors. That's
exactly what I hope to achieve with real estate.
I believe blockchain technology has the power to remove many of the
complicated intermediaries that slow down the current process while still following the
same laws and regulations. So many of the blockchain applications I see are too
confusing to use. The developers are so deep into the technology that the only people able
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to understand their applications are those who are also very active in the space. I hope to
build a platform that can educate users on real estate and promote trust within
decentralized applications.
Technology moves much quicker than regulation. While real estate serves as one
of the most intuitive applications of blockchain, it is also one of the most difficult
products to implement. Much of the emphasis of this project and research has been on the
documentation of this idea. My goal was to contribute to the body of knowledge on real
estate and blockchain and provide new insights into what can be done with these
technologies. I've had the opportunity to explore the ins and outs of blockchain over the
last two years while also getting hands-on experience with real estate. I've been an early
witness to the power of this technology and know it has the power to change how we
think of real estate today. Through this process I've had more doors opened for me than I
ever imagined. While I still feel like I'm only scratching the surface of what the
implications of blockchain are for real estate, I'm thankful to have been able to dedicate
the time to see this idea evolve since its inception.
From the beginning, I've known that this idea is a little beyond the current
feasibility of what's possible given the current regulations. I still feel like there are many
questions left to be answered about how the process works and what it will look like. I've
tried my best to explain everything at a fundamental level to show that these concepts are
not as intimidating as they seem. In this paper we've discussed blockchain fundamentals,
tokenization examples, and scoped out a proof of concept marketplace to allow for the
purchase and sale of real estate assets. The technologies discussed in this paper provide a
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faster, cheaper, and more secure method for transacting real estate. I'm excited to see
where Realium goes and hope to continue to add to this field.
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